MALIGNANCY was first induced in cells growing outside the organism by Earle (1943) Melchionna, 1937aMelchionna, , 1937b Dunning, Curtis and Segaloff, 1946; Horning and Dmochowski, 1947).
MALIGNANCY was first induced in cells growing outside the organism by Earle (1943) , who cultivated mouse fibroblasts in vitro in the presence of methylcholanthrene. Mouse fibroblasts, though exhibiting a certain architecture in .culture, undergo unorganized growth in-contrast to more differentiated tissues which, under suitable conditions in vitro, preserve the histological structure and sometimes the function of the organ from which they are derived. Since most tiimours arise from highly differentiated organs, it seemed that a study of the direct effect of carcinogens on such tissues in vitro would be of great interest. The histogenesis of precancerous or mahgnant changes, if present, could be studied outside the organism, and the induction of precancerous changes or true malignancy would provide a convenient method to investigate, in controned experiments, the influence of other factors such as hormones or co-carcinogens on this process.
Tumours of the prostate have been induced in vivo in mice and rats by implantation of carcinogens into the gland (Moore and Melchionna, 1937a, 1937b Dunning, Curtis and Segaloff, 1946; Horning and Dmochowski, 1947) .
Prostate glands of newly-born rats were found to grow satisfactorily in vitro (Price, 1949) , and the cultures were maintained in good condition up to 25 days. This result encouraged the author to attempt to cultivate in vitro prostate glands of young mice. In preliminary experiments they were found to grow in culture for a similar period, and to continue their growth when grafted subcutaneously into the same strain of mice from which the explants were derived.
It was therefore decided to cultivate mouse prostate glands in vitro with the addition of 20-methylcholanthrene to the culture medium in order to find whether any changes could be induced bv the carcffiogen.
MATERIAL AND METHODS.
The prostates were obtained from C3H and Strong A niiee approximately 6 weeks old (Fig. 1 Usually active growth takes place at the periphery of the explant, w-here new alveoli are being formed while the centre undergoes some degeneration.
As cultivation in vitro goes on the necrotic matter is resorbed and replaced by new, usually wide alveoli. In both peripheral and central alveoli the epithelium loses its glandular character; the epithelial folds characteristic for the glands in vivo disappear, the epithehum becomes low and secretion is rare. Apart from this preservation of its glandular character other more striking changes of the alveolar epithelium can be observed in treated cultures. These consist briefly of a considerable increase in cell division, hyperplasia of the lining epithelium and squamous metaplasia. In some cases foci of anaplastic ceRs with abnormal mitotic figures and ceRs of irregular size and shape can be distinguished. Table I gives the total ntimber of treated cultures fixed at the different The right-hand figures give the total number of cultures fixed at each point of observation.
points of observation and the number of those showing hyperplasia and squamous metaplasia at those times. Fig. 3 shows the increase of mitosis in treated cultures relative to the control value ove'r the period of 21 days. Two distinct waves can be recognized; the fall in mitosis follows closely the removal of the carcinogen.
After 5 davs' growth mitosis is increased with both concentrations to 3 to 6 tinies the co'ntrol value., With the bigher concentration one culture out of five already shows some hyperplasia with squamous changes (Fig. 4) .
After 10 days' cultivation, i.e., one day after the removal of the carcinogen, the proliferative changes are more marked. Nearly all treated explants show alveoli with hyperplasia of the lining epithelium, which now consists of several. layers of densely packed cells (Fig. 5 ), which at this time are mostlv -alandular in character (Fig. 6) (Fig. 7) , while in others the lumen is partially or completely occluded. Moreover the cells have become lilore irregular in shape and size (Fig. 8) . After the higher concentrations the epithehum has undergone squamous changes in over half of the treated cultures (Fig. 10) (Fig. 18) . At the same time single very large mononucleate or multinucleate cells can be distinguished (Fig. 16 and 17) . Frequently foci consisting of anaplastic cells of irregular shape and widely different sizes, some of them degenerate and parakeratotic, make their appearance (Fig. 15) .
After 21 days' growth, 1 1 days after removal of the carcinogen, most cultures show squamous chaiiges of the hyperplastic epithelium ( Fig. 10 and 11 ). Many alveoli are partly or completely filled with layers of basal, parakeratotic and keratinizing ceRs ; often genuine prickle cells and ceRs with keratohyalin formation are present (Fig. 13) . The basal cells usuafly form the peripheral layers, while the keratinizing elements occupy the centre of the alveolus, where they are often shed into the lumen (Fig. 12, 13 ). Where only part of the alveolar wall is involved, the remainder of the epithelium is still secreting, and often alveoli are found filled partly with squamous epithelium and partly with secretion ( Fig. 13) (Fig. 12, 14) ; in others the ratio is reversed in favour of the differentiating cells and mitosis is less frequent (Fig. 13) .
DISCUSSION.
The results described indicate that methylcholanthrene in the doses used directly promotes the rate of cell division and causes hyperplasia and squamous metaplasia of the alveolar epithelium. The first changes are seen as early as 5 days after the beginning of treatment; they become more pronounced as the treatment continues and persist after the removal of the carcinogen. Squamous metaplasia develops more fully, particularly after the smaller dose, after the end of treatment.
The increase in mitosis shows two distinct waves. It is noteworthy that the d-ownward bend of the first wave coincides with the end of treatment. This may mean that the first peak is caused by a direct stimulating action of the carcinogen, whfle the second one is due to the increased growth-potential of the changed epithelium. A rise in cell division has been reported by Cooper and Reller (1942) , who found a ten-fold increase hi the mitotic rate in the skin of mouse ears painted with methylcholanthrene, and by Glucksmann (1945) , who observed a rise in mitosis a few hours after a single painting with benzpyrene.
In contrast to the increase in mitosis and proliferation of the epithelial cells is the reduction of the stroma of the treated explants. The question arises whether this is an indirect effect secondary to the increased epithelial growtb., or whether it is due to a direct inhibition of fibroblastic growth by the carcinogen. Earle and Voegtlin (1938) Prostates of young mature mice were grow-n in watch-glasses in a medium of chick plasma, chick embryo extract and human serum.
In the experimental series 20-methylcholanthrene was added to the medium in a concentration of 2 gamma per c.c. and 4gamma per c.c. The cultures were grown in the presence of the agent for 9 days, then transferred to a normal medium and fixed at intervals after removal of the carcinogen.
In both control and experimental cultures new alveoli were usually formed at the periphery of the explanted glands, while in the centre some of the al-veoli underwent degeneration.
In the control cultures the epithelium quickly lost its glandular character, and the alveoli developed wide lumina lined by one layer of low epithelium in which mitosis was present though infrequent. The stroma, on the other hand, was dense.
In cultures treated with 2,y and 4y/c.c. of methylcholanthrene, the alveolar epithelium retained its glandular character for a longer time and showed a marked increase in mitosis, leading to hyperplasia and squamous metaplasia, while the stroma was considerably reduced in contrast to that of the controls.
The first changes were recognizable 5 days after the beginning of treatment. They became more pronounced as the treatment continued and persisted after removal of the carcinogen. In the later stages partial or complete occlusion of the alveolar lumen with squamous metaplasia were observed.
The rise in mitosis showed two distinct peaks, the downward bend of the first wave coinciding with the removal of the c'arcinogen. The effect of the two concentrations was found to be qualitatively similar. After the higher dose, however, the increase in mitosis was delayed and slightly less than after the smaller concentration, while the appearance of squamous metaplasia was speeded up.
In some cultures abnormal mitotic figures, large mononucleate and multinucleate cells and foci co'nsisting of anaplastic cells were observed.
